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The helical surface is a kind of complex surface applied widely in the field of 
mechanical products. These surfaces of tool such as helical gears, cylindrical milling 
cutters, screw rotors, etc., is the helicoid. The manufacturing of products with helical 
surfaces is difficult because the technical parameters and machining accuracy are 
hard to ensure. For this reason it is very important to research the forming principle 
and processing technology of helical surface. With the development of advanced 
manufacturing technology and the application of modern mathematical theory and 
computer application technology in the industrial field becoming more widespread, a 
number of specific CNC machines and auxiliary software have been developed 
abroad. In China, the research in this area is still in the development stage, and has a 
wide gap compare with the developed countries, seen mainly in the longer design 
period, higher production cost, and lower machining efficiency and precision. 
This paper has the goal of processing helical surface with high efficiency, high 
precision, and high intelligence. To do so, the forming principle and some key 
technologies for helical surface machining have been studied. It is also provides a 
theoretical support for solving similar problems. The paper main contents are as 
follows:  
1. The conjugate mesh and the helical surface forming principle are briefly 
introduced, and the mathematical model of contacting conditions between the 
work-piece and grinding wheel is built. The two kinds of fundamental problems, 
direct and reverse, of helical groove design and processing are present in this paper.  
2. Based on the analysis of the grinding principle of the end-milling cutter, the 
interferometry method for its processing is discussed. This paper establishes a 
mathematical model of the helical groove, using differential geometry theory and 
numerical analysis. This research analyzes the impact of machine adjustment 















helical groove. The simulation examples are done by CAD/CAM. 
3. Upon studying the form grinding principle of helical groove and the 
conjugate movement between the grinding wheel and screw rotor, the equation of 
their contact line is derived. The problem of smoothing the profile of a grinding 
wheel is then solved by using the point selection smoothing method which is 
concludes from the theory of complex curves and numerical analysis. Finally, with 
the help of a computer, the simulation processing is done with the final result 
showing that this design method is reliable. 
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